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Abstract 
44 stonefly species were recorded in the Pol'ana mountains (Central 
Slovakia). A typical representative of the west-east fauna, Rhab- 
diopteryx navicula, was found. The Hu~ava stream basin represents 
the southern border of the montane and submontane distribution of 
stonefly species, which are bound to the river basins in high and cen- 
tral mountain regions of the West Carpathians. Six characteristic as- 
sociations of stonefiies were recorded. Shredders predominated in 
the upper, and scrapers and collectors in the lower section of the 
Hu~ava stream. Detritivores were more abundant in the gravel-to- 
sandy mesohabitat, whereas predators and scrapers prevailed in 
rocky mesohabitat. Total annual production was low - 340.4 g. m 4 
(dry weight), though being three-times higher in the rocky mesohab- 
itat than in the gravel-to-sandy mesohabitat. The annual P/B ratio of 
stoneflies reached 3.3. Clear-cutting and operation of small hy- 
dropower stations were found to have a significant impact on the 
taxocoenoses of stoneflies, 
1. Introduction 
This study is associated with previous hydrobiological stud- 
ies (ILLYOVA & TOMAJKA 1998) in the Hu~ava stream basin 
(the Pol'ana mountains). By now, almost no attention has 
been paid to macrozoobenthos f the Pol'ana mountains, flies 
being one of few exceptions (BITu~[K 1991; ILLggOVA & 
HaLGO~ 1999; BULANKOVA 1999). Therefore, the aim of this 
paper is to present basic information on the stonefly taxo- 
coenoses, their longitudinal and zoogeographical distribu- 
tion and their production in this area. An underlying objec- 
tive is to evaluate briefly the impact of clear-cutting, regula- 
tion and eutrophication, based on a comparison of present re- 
sults with studies containing data on stonefly distribution in 
other volcanic mountain ranges of the West Carpathians 
(UJHELYI 1969; Km<o 1988, 1995, 1996, 1999). 
2. Material and Methods 
2.1. Study area 
The Pol'ana massif is situated in the centre of the West Carpathians 
in Slovakia. It is of unique geological structure and geomorphology, 
which originates from the volcanic activity in the late Tertiary peri- 
od. Pol'ana belongs to the largest extinct volcanoes in Central Eu- 
rope (SLAvIK & URBAN 1989). In the central part of its territory an 
enlarged caldera (mainly created by pyroklastik andezites), which 
resulted from volcanic activity and the erosive processes, is situated. 
This caldera has a centripetal network of the Hu6ava stream basin 
(Fig. 1). The Hu~avabrook flows throughout the Pol'ana Mountain 
Biosphere Reserve (N 48°57", E 19 ° 13 "). It is a right-side tributary of 
the River Slatina (a tributary of the River Hron). Different vertical 
zones within almost 1,000 metres of the altitude (Zadnfi Pol'ana -
1,458 m above sea level), and specific ecological environmental f c- 
tors determine the occurrence of various forests from oak to beech, 
mixed and also the typical spruce growing in the topmost parts of the 
mountain range. The latter epresent the southernmost occurrence of 
the original spruce vegetation growing in the Western Carpathians. 
The mixed forests are under strong impact of clear-cutting. The mid- 
dle part of the stream basin is negatively influenced by small hy- 
dropower stations and the lower part is under agricultural influence. 
2.2. Sampling and measurements 
Particulary the middle part of the Hu~ava stream basin (sampling site 
4) has a character of untouched habitat, and was a subject of special 
interest. Physical, chemical and biological data were measured regu- 
larly in 1995-1996 once a month at sampling site 4, and in 
October, March, May and July at other sampling sites (1, 2, 3, 5, 6). 
Actual data on water temperature, discharge, pH, BOD5 and PO4 
(Table 1) were obtained from 9:00 to 12:00 p.m. Maximum water 
temperatures were measured uring 48 hours in July 1996 (long sun- 
shine period). More details about the abiotic parameters have been 
provided elsewhere (SPORKA et al. 1997). In the same time three to 
four samples of coarse benthic organic matter (CBOM) and macro- 
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Fig. 1. Map of the Pol'ana Mountain Biospheric Reserve and the Hu6ava stream basin, sampling sites 1-3 are situated on the Mi6ov4 stream 
and 4-6 on the Hu6ava stream respectively. 
Table 1. Some characteristics of environmental factors in selected streams of the Hu~ava basin. 
Name and sampling site number Mi~ov4 (1) Mi~ov4 (2) Mi~ov4 (3) Hu~ava (4) Hu~ava (5) Hu~ava (6) 
Grid number of DFS 7382d 7382b 7382b 7382a 738 ld 748 lb 
Altitude (m) 1180 1115 820 630 440 360 
Slope %0 255 112 72 22 19 9 
Stream mean width (m) 0.4 .9 2.3 4.6 3.8 3.5 
Stream order 1 2 3 4 4 4 
Discharge mean (m 3 • s J) 0.021 0.082 0.35 0.76 0.82 - 
Substrate stones, moss gravel, sand stones stones, gravel stones, sand stones, gravel 
July water temp. (°C) 6.1 9.2 12.0 13.4 13.5 13.8 
02 mean (mg - i 1) 10.8 10.5 10.5 10.8 11.0 10.5 
BOD 5 mean (rag. 1-1) 1.7 1.7 1.5 1.2 2.3 3.4 
PO 4 mean (mg.  I-1) _ _ _ 0.08 - - 
pH mean 7.30 7.25 7.25 6.81 7.20 7.24 
Surrounding spruce forest fire-beech beech forest alder growth alder growth willows, 
forest farm land 
CBOM mean (AFDM, g • m 3) 98.1 149.5 25.8 20.1 93.5 - 
Periphyton mean (ADM, g • m 3) 3.1 4.3 1.5 1.9 2.2 - 
Remarks clearcutting >clearcutting small hydro- 
power stations eutrophication 
Explanations: DFS - Databank of Slovakia; CBOM - coarse benthic organic matter; AFDM - ash free dry matter; July wat. temp. - actual 
water temperature 1996 (11-12 p.m.). 
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zoobenthos were taken from riffles, and two samples were collected 
(sampling sites 1-5) from pools using a benthometer (area of 700 
cm 2, with mesh size 0.3 mm). Samples of CBOM were subsequently 
separated by nets with mesh size of 1 mm. Samples of periphyton 
were obtained by removing periphyton (HELAN 1978) from 7-10 
stones chosen randomly from a transversal section of the stream. The 
cleaned area of stones varied from 600-2000 cm 2. Stonefly collec- 
tions of nymphs were also collected by kick sampling (sampling sites 
1-6); adults were sampled by sweeping vegetation (only Perlodes 
microcephalus and Protonemura ustriaca were not sampled as 
adults). Production of stoneflies was evaluated using the size-fre- 
Table 2. Dominance (%) of stonefly species of the Hudava brook. 
quency method (BENKE 1984; KRNO 1997) and by the method of 
MORIN & DUMONT (1994). Trophic guilds of stoneflies were assigned 
according to (GRAF et al. 1995), with the exception of the taxaLeuc- 
tra braueri and L. nigra (CBOM in food prevalent - shredders). 
3. Results 
3.1. Communities of stoneflies 
In total, 44 species were recorded at the Hudava stream basin 
(Table 2). This basin represents the southern border of the 
Number Species/localities Mi6ovfi (1) Mi6ovfi (2) Mi6ovfi (3) Hu~ava (4) Hu6ava (5) Hu6ava (6) 
1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
3i. 
32. 
33. 
34. 
35. 
36. 
37. 
38. 
39. 
40. 
41. 
42. 
43. 
44. 
Brachyptera risi (MORTON, 1896) 1 4 
Brachyptera seticornis (KLAPALEK, 1902) 7 15 21 3 
Rhabdiopteryx navicula THEISCHINOER, 1974 1 3 
Taeniopteryx auberti ICds et Sowa, 1964 3 3 
Taeniopteryx nebulosa (LINNAEUS, 1758) 1 
Amphinemura sulcicollis (STEPHENS, 1835) 2 2 4 
Nemoura cambrica (STEPHENS, 1835) 1 3 1 1 
Nemoura carpathica ILLmS, 1963 4 
Nemoura cinerea (RETZIUS, 1793) 1 5 62 
Nemouraflexuosa AUBERT, 1949 3 3 4 
Nemoura monticoIa RAU~ER, 1965 6 
Nemoura uncinata DESPAX, 1934 8 6 
Nemurella pictetii KLAPALEK, 1900 2 1 
Protonemura auberti ILLIES, 1954 6 6 3 
Protonemura hrabei RAUgER, 1956 1 1 
Protonemura intricata (R]s, 1902) 1 2 1 2 
Protonemura austriaca THEISCHINGER, 1976 1 
Protonemura montana KIMMINS, 1941 4 
Protonemura nimborum (RIS, 1902) 4 
Protonemura nitida (PICTET, 1835) 1 1 3 
Protonemurapraecox (MORTON, 1894) 4 1 1 
Leuctra albida KEMPNY, 1899 1 1 1 
Leuctra armata KEMPNY, 1899 9 3 
Leuctra aurita NAVAS, 1919 3 4 
Leuctra autumnalis AUBERT, 1948 3 3 2 1 
Leuctra braueri KEMPNY, 1898 11 15 1 
Leuctra hippopus KEMPNY, 1899 30 29 42 
Leuctra inermis KEMPNY, 1899 2 1 
Leuctra nigra (OLIVIER, 1811) 1 1 1 2 
Leuctra prima KEMPNY, 1894 1 3 4 3 
Leuctra pseudosignifera AUBERT, 1954 2 11 2 
Leuctra pusilla KRNO, 1985 42 
Leuctra rauscheri AUBERT, 1957 1 22 
Arcynopteryx compacta (Me LACHLAN, 1872) 6 
Diura bicaudata (LINNAEUS, 1758) 1 
Isoperla grammatica (POD& 1761) 1 1 
Isoperla oxylepis (DESPAX, 1936) 5 19 11 19 
Isoperla sudetica (KOLENAT1, 1859) 5 4 1 
Perlodes intricatus (PICTET, 1841) t 
Dinocras cephalotes (CURTIS, 1827) 1 1 
Perla marginata (PANZER, 1799) 2 3 10 
Siphonoperla neglecta (ROsTOCK, 1881) 3 5 
Siphonoperla torrentium (PICTET, 1841) 2 1 1 19 
Perlodes microcephalus (PICTET, 1833) 1 1 
Limnologica 30 (2000) 4 343 
/ / 
i 
/" 5 43 24 \ 
-0.8 
I I I 
Fig. 2. Principal components analysis (centred) 
plot of 43 stonefly species and 6 sampling sites 
from the Hu~ava stream basin. 
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montane and submontane distribution of stonefly species 
that are bound to high and middle mountain regions of the 
West Carpathians river basins (KRNo 1995). Analysing the 
habitats (Fig. 2), the following characteristic associations of 
stoneflies were found: 
A - crenal mountain communities represented by stenother- 
mal cold (spring) water species belonging mainly to 
spring brooklets: Nemoura monticola, Protonemura 
nimborum, Leuctra pusilla, Arcynopteryx compacta. 
B-  cold stenothermophilous species associated with vari- 
ous montane habitats (springs, brooks): Nemurella pic- 
tetii, Protonemura uberti, Leuctra armata, L. autum- 
nalis, L. braueri, IsoperIa sudetica, Siphonoperla ne- 
glecta. 
C-  cold stenothermophilous species associated with mon- 
tane brooks Nemoura carpathica, Protonemura ustri- 
aca, P. montana, Leuctra pseudosignifera, L. rauscheri, 
Diura bicaudata, Perlodes intricatus. 
D-  rheophilous pecies restricted to the riffle sections of 
the ecotone between montane and submontane zone: 
Protonemura hrabei and Leuctra inemds. 
E-  eurythermophilous species restricted to different ypes 
of lotic biotopes, traversing a large altitude gradient: 
Brachyptera seticornis, Nemoura cambrica, Protone- 
mura intricata, Leuctra nigra, L. prima. 
F-  mesothermophilous species restricted to warmer sub- 
montane brooks: Brachyptera risi, Rhabdiopteryx nav- 
icula, Taeniopteryx auberti, Amphinemura sulcicollis, 
Nemoura cinerea, N. flexuosa, N. uncinata, Protonemu- 
ra nitida, P. praecox, Leuctra albida, L. aurita, L. hip- 
popus, Isoperla grammatica, I. oxylepis, Dinocras ce- 
phalotes, Perla marginata, Siphonoperla torrentium. 
The faunal congruity curve (ALLAN 1975) of stoneflies re- 
vealed a narrow ecotone between the montane and submon- 
tane communities (Fig. 3). The 50 percent fauna replacement 
between the localities 1, 2, and 2, 3 corresponds to the exis- 
tence of three different habitats (ALLAN 1975): montane 
spring, montane brook and submontane brook. 
3.2. Trophic guilds of stoneflies 
The distribution of trophic guilds indicates a decrease in 
shredders (Protonemura, Nemoura, Leuctra braueri and L. 
nigra; Figs. 4 and 5) that corresponds tothe decrease of ben- 
thic organic matter (BOM) in the longitudinal profile of the 
stream basin (SPORKA et al. 1997). Although during the au- 
tumn-winter period an increase was recorded in the portion 
of collectors (Taeniopteryx, other Leuctra spp.) from head- 
waters to the lower section of the Hu~ava stream, in the 
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Fig. 3. Faunal congruity curves of stonefly species with regard to 
the Hu~ava stream basin (for sampling sites see Fig. 1 and Table 1). 
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habitats of the Hu~ava stream basin. 
spring-summer period these collectors predominated among 
the detritovores in the upper stretches. The portion of scrap- 
ers (Brachyptera) was more significant only in the spring pe- 
riod and mostly in the lower submontane streams. Interest- 
ingly, these scrapers became more important in spite of the 
fact that this was a period (May) with the highest discharge 
and an important decrease of periphyton and chlorophyll-a 
contents. The portion of predators decreased significantly in 
summer, which followed after mass emergence of their 
adults. The abundance of stoneflies has decreased continu- 
ously. At the gravel-sandy sediments it reached its peak in 
the middle region of Hu6ava (Fig. 6). The decline in abun- 
dance of stoneflies in the middle region of the Hu~ava stream 
(in the unstable mesohabitat of gravel and sand - locality 5) 
is a consequence of the fluctuation of water levels in the 
small power station upstream, mainly in spring when it at- 
tains only 1/3 to 1/2 of the average depth. Significant daily 
fluctuation in the size of the wetted river bed (the decline 
represents up to 65 percent) is associated with a sudden in- 
crease in discharge and current velocity. 
3.3 .  Product ion of  stonefl ies 
The production of scrapers, such as Brachyptera seticornis, 
was highest during the periphyton mean biomass period - 
February-March (SPoRKA et al. 1997), even in spite of the 
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Fig. 7. Annual variation in daily production of stoneflies in the 
Hu~ava stream (Hudava - sampling site 4). a - Taeniopterygidae; 
b - Nemouridae; c - Leuctridae. 
Fig. 8. Annual variation in daily production of stoneflies in the 
Hu~ava stream (Hudava - sampling site 4). a - IsoperIa oxylepis; 
b - Perla marginata; c - trophic guilds among Plecoptera. 
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Fig. 9. Annual production of stonefly food guilds (Hu~ava - sampling site 4). 
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Table 3. Annual production (September 1995-August 1996) of stoneflies (Plecoptera) in Hueava brook (Hueava - sampling site 4), in mg.m- 
2 dry matter. 
Species Method Stones Gravel and Sand Total Mean Max. CPI 
mass mass 
P P~l  P/Bz P P~I  P~2 P P~I  ~B2 
Isoperla oxylepis S-F 86.7 5.1 4.8 50.5 4.4 3.6 74.5 5.2 4.3 0.4 2.1 330 
Isoperla oxylepis M-D 91.0 6.2 5.1 58.5 5.1 4.2 80.1 5.6 4.6 
Perla marginata S-F 152.0 1.4 - 0.0 - - 101.0 1.4 - 10.8 53.0 1100 
Perla marginata M-D 210.2 1.9 - 0.0 - - 140.0 1.9 - 
Brachypteraseticornis S-F 94.4 10.8 5.9 0.0 - - 62.7 10.8 5.9 0.1 1.1 215 
Brachyptera seticornis M-D 75.0 8.6 4.7 0.0 - - 72.5 12.5 6.8 
Taeniopte~yx attbert S-F 25.2 6.6 3.0 0.0 - - 16.7 6.6 3.0 0.5 2.0 180 
Taeniopteryx aubert M-D 22.4 5.9 2.7 0.0 - - 14.9 5.9 2.7 
Amphinemura sulcicollis S-F 2.6 6.0 2.7 1.0 11.8 5.4 2.1 6.6 2.9 0.1 0.2 180 
Amphinemura sulcicollis M-D 3.6 8.2 3.7 1.0 11.8 5.4 2.7 8.4 3.7 
Protonemura nitida S-F 11.2 5.5 2.5 0.0 - - 7.4 5.5 2.5 0.3 0.9 150 
Protonemura nitida M-D 13.2 6.5 2.9 0.0 - - 8.8 6.5 2.9 
Nemoura uncinata S-F 5.0 6.1 4.4 11.4 4.3 3.1 7.1 4.7 3.4 0.2 1.0 300 
Nemoura uncinata M-D 5.1 6.2 4.6 14.9 5.6 4.1 8.4 5.6 4.0 
Leuctra urita S-F 5.0 9.1 3.3 1.4 9.0 5.1 3.8 9.1 3.4 0.1 0.4 125 
Leuctra urita M-D 4.0 7.3 2.6 1.5 9.3 5.4 3.2 8.0 3.0 
Leuctra hippopus S-F 49.6 6.9 5.6 77.6 5.4 4.4 58.9 6.1 5.4 0.1 0.9 310 
Leuctra hippopus M-D 53.3 7.4 6.0 89.8 6.3 5.1 65.5 6.8 6.0 
Others S-F 5.1 - - 9.1 - - 6.4 - - 
Others M-D 13.2 - - 21.1 - - 13.9 - - 
Plecoptera S-F 436.6 3.0 - 151.0 8.0 - 340.4 3.3 - 
Plecoptera M-D 491.2 3.4 - 186.5 9.9 - 410.0 4.0 - 
Explantions: S-F the size frequency method (BE~,TKE 1984); M-D MORIN 8,: DUMONT (1994) method; P -  annual production; P/B 1 - annual P/B 
ratio; P/B z -  cohort P/B ratio; Mean mass - mean mass per ind.; Max. mass - maximal mass per ind.; CPI - cohor production interval. 
ice cover  dur ing this per iod.  Product ion of  Taeniopteryx 
auberti was h ighest  at the end of  autumn, and so was that o f  
T. schoenemundi (KRNo 1996). Product ion max imum of  
Nemour idae  fami ly representat ives (in despi te  o f  summer  
species Protonemura nitida) was found in spr ing (Fig. 7b). 
There  was an interest ing shift in the product ion peak in 
Nemoura uncinata and Amphinemura sulcicollis (occurr ing 
in f iner substrata) f rom earl ier towards later period. Produc-  
t ion of  the spr ing species Leuctra hippopus was inhib i ted 
typical ly  dur ing winter  (Fig. 7c). A s imi lar seasonal  process  
was observed  in predators f rom the Per lodidae,  and especial -  
ly, Per l idae fami l ies (Fig. 8a, b). This drop was found to be 
Table 4. Correlation matrix between the production of some stone- 
fly species during the years 1995-1996, on stones of Hu~ava brook 
(Hu6ava - sampling site 4), * - P < 0.05, ** - P < 0.01. 
1 2 3 4 5 6 
Taeniopteryx auberti (1) 0.48 -0.49 -.28 0.21 -0.39 
Leuctra hippopus (2) -0.61 -0.82 -0.71 0.41 
Leuctra urita (3) * 0.74 -0.43 -0.41 
Protonemura nitida (4) ** ** -0.71 -0.62 
Nemoura uncinata (5) ** ** 0.51 
Amphinemura sulcicollis (6) * 
more  pronounced in f iner r iparian sediments,  wh ich  were in 
c lose contact  to the ice. In general ,  the seasonal  changes in 
the product ion of  predators and shredders correlated to a cer- 
tain extent. 
Total product ion of  stonef l ies had two seasonal  peaks: at 
the beg inn ing of  winter  and in spr ing (Fig. 8c). Detr i t ivores 
prevai led in the gravel - to-sandy mesohabitat ,  whereas  
predators and scrapers were more abundant  in rocky meso-  
habitat (Table 3, Fig. 9). Total annual product ion  was as low 
as 340.4 g • m 4 (the s ize- f requency method  - BEN~ 1984), 
though in the rocky mesohabi tats  it was three-t imes h igher  
than in the gravel - to -sandy mesohabi tats  (Table 3). The an- 
nual P/B ratio o f  stonef l ies reached the value o f  3.3. In the 
Table 5. Correlation matrix between the production of some stonefly 
species during the years 1995-1996, on gravel and sand of Hu6ava 
brook (Hu~ava - sampling station 4), * - P < 0.05, ** - P < 0.01. 
1 2 3 4 
Leuctra hippopus (1) -0.55 0.31 0.25 
Leuctra urita (2) -0.08 0.02 
Neumoura uncinata (3) * 0.92 
Amphinemura sulcicollis (4) ** 
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semivoltine species Perla marginata it was the lowest. 
Cohort P/B ratio oscillated for individual species from 
2.5 to 5.9 (Table 3). Negative correlation was observed be- 
tween the seasonal production of some shredders (Tables 4 
and 5) and predators (IsoperIa oxylepis and Perla marginata 
- r 2 : --0.57, p < 0.05). 
4. Discussion 
4.1. Historical distribution of stoneflies 
The occurrence of Taeniopteryx nebulosa in the montane 
creek of the volcano mountain (Slovakia, Hungary) in the 
West Carpathians appears to be very interesting. Similar re- 
sults were reported from the Vtfienik mountains (KaNo 
1995), the Kremnick6 mountains (K~NO 1996) and the Pilis 
mountains (UJHELYI 1969), situated in the south-western part 
of the West Carpathians. This species was presumably 
spread more homogeneously and coherently in various run- 
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ning waters during the Ice Age, as well as in Norway (LILLE- 
HAMMER 1974)• Currently its populations inhabit a lowland 
area (KRNo et al. 1994), which has been reducing continu- 
ously, due to pollution and stream regulation, and smaller 
montane creeks in this area of the Carpathians. The occur- 
rence of this species was not confirmed in submontane 
streams inhabited by its related species T. auberti and. T. 
schoenemundi. Compared to the occurrence of stoneflies in 
the upper Vfih region (t~NO 1987; I~NO 1996), several 
montane and submontane species (e.g. Brachyptera starma- 
chi, Rhabdiopteryx alpina, R. neglecta, Perla grandis, 
ChIoroperla kisi) were not recorded in the studied area, and 
unlike the Kl'ak river basin (Kremnick6 Mts., KRNO 1995). 
The next montane species IsoperIa buresi is known from 
Kremnickd Mrs. and from the Hukava creek (the Pol'ana 
Mts.; KRNO, unpublished ata), but not from the Hu6ava 
stream basin. Rhabdiopteryx navicula is a new species 
recorded from the Slovak fauna. According to THEISCHINGER 
(1974), this species belongs to the group of R. acuminata. 
The genus Rhabdiopteo~x is probably of submediterranean 
origin. R. acuminata penetrated from 
central Europe to northern Europe during 
~v~l~e, the postglacial period by two ways 
~ d ~ ~  [MENDL (1968); Fig. 10]. Exluding the 
Danube upstream region [connection of 
the Rhine and the Danube in pleistocene 
- RAUgER (1960)], its distribution is 
nowadays associated with the river 
basins of the North Sea and Baltic Sea 
(MENDL 1968; KITTEL 1981; SOLDAN et 
al. 1998). Therefore, currently we cannot 
exclude its possible presence in Slovakia, 
' -"  especially in the Poprad river basin (a 
tributary of the river Visla). Its related 
• species R. navicula has very similar eco- 
,land logical requirements (THEISCHINGER 
1975)• It lives in shallower submontane 
and strongly shaded rocky streams• Cur- 
rent distribution of R. navicula (TnEI- 
SCHINGER 1974; BRAASCH & JOOST 1975; 
ZWlCK 1978; StVEC 1980) is disjunctive 
in south-western Balkan (the Morava and 
the Vardar river basins), as well as in the 
upper part of the Danube river basin, in 
which it penetrated via the Danube dur- 
ing the postglacial era (Fig. 10). 
Franc, 
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Fig. 10. Distribution of Rhabdiopteryx navicula nd its relatives in Central and 
South-eastern Europe. 
4.2. Influence of clear-cutting 
on stonefly taxocoenoses in 
some volcanic mountain 
ranges 
Deforestation in the river basin of the 
middle and lower sections of the Migovfi 
brook probably influences the stonefly 
348 Limnologica 30 (2000) 4 
18 
15 
9 
6 
3 
0 
1200 
~ [] Po/ana Mts. 
~Vt~En kMts. 
i i i L 
1000 800 600 400 
allude (m) 
~5 
15 
12 
9 
6 
3 
0 
[] Porana Mts. 
o~Vth6n kMts. 
1200 1000 800 
altitude (m) 
- -  b 
600 400 
Fig. 11. Alfa-diversity of stoneflies (number of species present in 
sampling sites) in two volcanic montane ranges with different 
clem'cutting. 
taxocoenoses in the fiver basin. This fact results in increased 
portions of individuals of the genus Nemoura nd decreased 
portions of predators, especially at the sampling site 3 (Table 
2). Similar results were obtained in the River Turiec in the 
West Carpathians (I~No et al. 1995), which was influenced 
by the construction of a water eservoir. During the period of 
highest discharge and increased erosion in May (SPORKA et 
al. 1997), the abundance of stoneflies declines considerably 
at this sampling site. Massive clear-cutting (KRNo et al. 
1995) causes not only erosion effects but has also indirect in- 
fluence on temperature (daily temperature amplitude val- 
ues). We chose two river basins - Hu6ava and Kl'ak (KRNO 
1995) that are very similar in their geological origin (vol- 
canic), altitudinal (300-1500 m), exposition, size and hydro- 
logical regime. Both enter the River Hron. However, they 
differ considerably by extensive clear-cutting in the upper 
part of the Pol'ana Mts. In the strongly deforested upper and 
middle parts of the Pol'ana mountains the fluctuation of daily 
temperatures is higher (3-5 °C) in summer. This results in a 
disjunctive distribution of montane stonefly species resident 
only in the highest montane sampling sites (Fig. 11). On the 
contrary, the distribution of submontane species is shifted to 
higher sampling sites in this area. This is also reflected in un- 
naturally high similarity between the sampling sites 3 and 4 
(Fig. 2) and probably sudden change in similarity between 
the sampling sites 2 and 3 (Fig. 3). Though according to the 
physiographic parameters, the sampling site 3 should be situ- 
ated in the ecological space between the sampling sites 2 and 
4. QUINN & HICKEY (1992) recorded analogous data in asso- 
ciation with deforestation and cattle grazing in a river basin. 
4.3. Production of stoneflies 
RICHARDSON (1991), DOBSON & HmDREW (1992), and KRNO 
(1998) found a correlation between the detritus biomass and 
the quantity of detritovorous stone flies (abundance and pro- 
duction respectively). Abundance of detritovores declines in 
accordance with the increase in discharge. The highest por- 
tion of algivorous pecies was recorded in the middle section 
in a rocky substrate. Abundance of predators did not change 
significantly in the Hu~ava stream basin. In the Hu~ava 
stream basin (unlike that of the submontane spring area), 
more significant competitive r lationships were recorded not 
only among predators (Table 6) but also among detritovores. 
This is caused by the reduced import of detritus to the larger 
submontane stream (Table 1), and by more significant space 
and time differentiation of the production process in compet- 
ing populations of the observed stonefly species. Following 
the method of MORIN & DUMONT (1994) in estimation of 
stonefly production, approximately the same results were 
obtained as when using the size-frequency method. The dif- 
ference was found only at the evaluation of the thermo- 
philous species Perla marginata. This is based on the as- 
sumption that the growth in stoneflies is independent of tem- 
perature, which is wrong, especially in the Perlidae species 
(FRuTIGER 8z IMHOFF 1995). 
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